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ABSTRACT

CHILDREN OF TWO GRADE LEVELS (8 SECOND GRADERS AND 10 FIFTH GRADERS)

WERE VIDEOTAPED AS THEY CARRIED.OUT TWO DIFFERENT FREE RECALL TASKS,

DESIGNED SO THAT SEVERAL STRATEGIES COULD BE USED IN COORDINATION TO

PRODUCE OPTIMAL PERFORMANCE. IN AN INTERVIEW IMMEDIATELY FOLLOWING

RECALL, EACH CHILD WAS ASKED TO DESCRIBE STUDY ACTIVITIES. THE

INTERVIEW INCLUDED BOTH GENERAL METAMEMORY QUESTIONS AND A

"STIMULATED RECALL" PROCEDURE IN WHICH A VIDEOTAPE OF THE CHILD'S

STUDY BEHAVIOR WAS SHOWN WHILE THE CHILD WAS QUERIED ABOUT STUDY.

As IN PREVIOUS RESEARCH, CHILDREN IN THE YOUNGER GROUP SHOWED

LIMITED USE OF THE MOST HELPFUL STRATEGIES FOR THESE TASKS,

ORGANIZATION AND SELF-TESTING. OLDER CHILDREN NOT ONLY EMPLOYED

EACH OF THESE STRATEGIES, BUT ALSO REPORTED APPROPRIATE SEQUENCING

AND RELATIVELY COMPLEX COORDINATIONS OF THESE AND OTHER STUDY

ACTIVITIES. AMONG THE OLDER CHILDREN ONLY, ORGANIZATION OF ITEMS

INTO GROUPS WAS SUPPLEMENTED BY ORGANIZATION OR STUDY OF ITEMS

WITHIN GROUPS IN A TASK IN WHICH ITEMS COULD BE GROUPED

CONCEPTUALLY. IN RECALL OF RELATIVELY UNRELATED WORDS, OLDER

CHILDREN WERE MORE LIKELY THAN YOUNGER TO COORDINATE SEVERAL

ORGANIZATIONAL CUES (ALPHABETICAL ORDER, WORD'MEANING, RHYMING).

IN RESPONSE TO FEEDBACK GAINED THROUGH SELF-TESTING, OLDER CHILDREN

REPORTED CHANGES OR ELABORATIONS OF STUDY, AS WELL AS CONTINUATION

OF PREVIOUSLY-USED STUDY ACTIVITIES. WE EXPECT THAT THIS DETAILED

PICTURE OF SPONTANEOUSLY DEVELOPED STUDY ACTIVITIES WILL BE USEFUL

FOR FUTURE EDUCATIONAL INTERVENTIONS.
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PURPOSE AND METHOD

RESEARCH ON CHILDREN'S STRATEGIC PERFORMANCE IN MEMORY TASKS HAS

GENERALLY BEEN CONCERNED WITH DESCRIBING OR MANIPULATING THE USE OF

SOME SINGLE STRATEGY THAT WILL FACILITATE PERFORMANCE IN A PARTICULAR

TASK. LITTLE WORK HAS BEEN CONCERNED WITH CHILDREN'S ACQUISITION OF

THE ABILITY TO SEQUENCE AND COORDINATE THE USE OF SEVERAL DIFFERENT

STRATEGIES OVER THE COURSE OF STUDY IN PREPARATION FOR RECALL. SUCH

ACTIVITY SHOULD BE RELATED TO DEVELOPMENTALLY MATURE METACOGNITIVE

ACTIVITIES, INCLUDING BOTH APPROPRIATE VERBALIZATION OF MEMORY CONCEPTS

AND EMPLOYMENT OF VARIOUS SELF-REGULATORY ACTIVITIES.

IN ORDER TO INVESTIGATE DEVELOPMENTAL CHANGES IN THESE RELATIVELY

COMPLEX LEARNING ACTIVITIES, WE OBSERVED, VIDEOTAPED, AND INTERVIEWED

CHILDREN OF TWO AGE LEVELS AS THEY CARRIED OUT TWO DIFFERENT MEMORY

TASKS. IN THESE TASKS, SEVERAL STRATEGIES COULD CONTRIBUTE TO OPTIMAL

PERFORMANCE: ON EACH TASK, CHILDREN'S RECALL WOULD LIKELY BE FACILITATED

IF SOME ORGANIZATION OF STIMULUS ITEMS WAS MADE, AND ON EACH TASK,

CHILDREN'S USE OF A SELF-TESTING STRATEGY WOULD HELP THEM DETERMINE

WHETHER OR NOT THEY WERE READY TO ATTEMPT RECALL. OTHER STRATEGIES

SUCH AS LOOKING AT OR VERBALIZING STIMULUS ITEMS, ANTICIPATING OR

REHEARSING ITEMS INDIVIDUALLY OR IN GROUPS, ETC. COULD ALSO BE

EMPLOYED. ONE OF THE TASKS INVOLVED FREE RECALL OF ITEMS THAT COULD

BE GROUPED BY CATEGORY; THE OTHER TASK INVOLVED FREE RECALL OF HIGH-

FREQUENCY WORDS THAT COULD BE GROUPED IN VARIOUS WAYS (ALPHABETICALLY,

IN BRIEF SEMANTICALLY MEANINGFUL PHRhSES, BY INITIAL OR FINAL LETTER

SOUNDS, ETC.). IN ORDER TO EQUATE TASK 'IFFICULTY, YOUNGER CHILDREN

WERE GIVEN LESS ITEMS TO LEARN ON EACH TASK THAN OLDER CHILDREN

RECEIVED (9 VS. 12 iTEMS ON WORD TASK; 15 VS. 20 ITEMS ON PICTURE TASK).
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WE RELIED UPON CHILDREN'S VERBALIZATIONS ABOUT THEIR OWN TASK

PERFORMANCE AS A BASIS FOR INFERENCES ABOUT STRATEGY COORDINATION AND

SEQUENCING. THOSE DATA WERE CORROBORATED AS MUCH AS POSSIBLE BY MORE

TRADITIONAL MEASURES DERIVED FROM OBSERVATIONS OF STUDY BEHAVIORS OR

INDICES OF RECALL PERFORMANCE. FOLLOWING SEVERAL QUESTIONS SIMILAR TO

THOSE USED IN PAST RESEARCH TO ASSESS METAMEMORY (PARIS: NEWMAN, &

MCVEY, 1984), A "STIMULATED RECALL" TECHNIQUE (MEICHENBAUM & BUTLER,

1980) WAS US7D TO FACILITATE CHILDREN'S DESCRIPTIONS OF THEIR STRATEGY

USE, METAMEMORY, AND SELF-REGULATORY BEHAVIORS DURING STUDY. THE

PROCELUkE INVOLVED PLAYING A VIDEOTAPE RECORD OF THE CHILD'S STUDY AND

RECALL, STOPPING IT REPEATEDLY TO QUESTION THE CHILD ABOUT BEHAVIORS

AND COGNITIONS DURING TASK PERFORMANCE. THE *QUESTIONS USED DURING

THESE INTERVIEWS WERE NON-DIRECTIVE AND NON-EVALUATIVE, AND WERE

DESIGNED TO OBTAIN A DESCRIPTION OF EACH STUDY ACTIVITY, A RATIONALE

FROM THE CHILD FOR THE USE OF THAT STRATEGY, AND A DESCRIPTION OF HOW

THE STRATEGY SHOULD AID LEARNING/RECALL. Two PRELIMINARY TASKS WERE

USED TO INTRODUCE CHILDREN TO THE VIDEOTAPING AND INTERVIEW PROCEDURES.

EIGHTEEN CHILDREN, EIGHT AT APPROXIMATELY THE SECOND-GRADE LEVEL

(MEAN AGE = 92 MONTHS) AND TEN AT APPROXIMATELY FIFTH-GRADE LEVEL (MEAN

AGE = 125 MONTHS) WERE TESTED IN INDIVIDUAL SESSIONS ALL CHILDREN

WERE DESCRIBED BY THEIR PARENTS AS ABOVE-AVERAGE IN SCHOOL ACHIEVEMENT;

MOST WERE ATTENDING SCHOOLS WITH SELECTIVE ADMISSIONS PROCEDURES. AGE

GROUPS DID NOT DIFFER IN PARENT EDUCATION OR SES LEVEL, PARENTS'

RATINGS OF SCHOOL ACHIEVEMENT, OR KIND OF SCHOOL ATTENDED.
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RESULTS

MEMORY PERFORMANCE ON THE TWO TASKS REFLECTED THE USUAL'

DEVELOPMENTAL DIFFERENCES IN ORGANIZATION OF STIMULUS ITEMS FOR RECALL

AND IN THE FREQUENCY WITH WHICH SELF-TESTING WAS SEEN, AS INDICATED IN

TABLE 1. ALTHOUGH YOUNGER CHILDREN DID NOT STUDY AS LONG AS OLDER

CHILDREN, THEY DID ATTEMPT TO APPLY SOME SIMPLE STRATEGIES IN THE TASKS

AND WERE ABLE TO RECALL A SUBSTANTIAL PROPORTION OF THE ITEMS PRESENTED

IN EACH TASK. OF GREATER INTEREST IS THE NATURE OF STUDY ACTIVITY

DESCRIBED BY THE OLDER CHILDREN. (SEE TABLE 2). ALL TEN OF THE OLDER

CHILDREN REPORTED USE OF AN ORGANIZATIONAL SCHEME ON ONE OR BOTH OF THE

TASKS, BUT, IN ADDITION TO PRODUCING GROUPS, THESE CHILDREN FOUND

METHODS BY WHICH TO ORGANIZE OR RELATE ITEMS.WITHIN GROUPS. FOR

EXAMPLE, SEVERAL CHILDREN ARRANGED THE WORDS INTO ALPHABETICAL ORDER,

AND THEN PRODUCED MORE OR LESS MEANINGFUL SENTENCES TO RELATE ALL OF

THE ITEMS THAT BEGAN WITH THE SAME LETTER. ALTERNATIVELY, CHILDREN

USED STUDY BEHAVIORS TO PRODUCE INTEGRATED GROUPS: SAYING THE ITEMS

REPEATEDLY IN A FIXED ORDER UNTIL THEY WERE LEARNED, USING AN

ANTICIPATION STRATEGY WITHIN A CATEGORY GROUP TO LEARN THE ITEMS IN

ORDER, OR STUDYING THE ITEMS IN A GROUP UNTIL THEY COULD BE SAID FROM

MEMORY IN SEVERAL DIFFERENT ORDERS. NONE OF THE YOUNGER CHILDREN

REPORTED ACTIVITIES FOR LEARNING OF ITEMS WITHIN CATEGORIES.

ALL OF THE OLDER CHILDREN ALSO REPORTED THE USE OF SELF-TESTING TO

DETERMINE RECALL READINESS ON AT LEAST ONE OF THE TASKS. THEY ALSO

REPORTED USING THE FEEDBACK FROM SELF-TESTING EFFORTS TO REDIRECT OR

ELABORATE THEIR STUDY ACTIVITIES IN VARIOUS WAYS: AFTER GAINING

INFORMATION ABOUT MEMORY, SOME CHILDREN CONT'NUED TO STUDY IN THE SAME

MANNER AS THEY HAD INITIALLY. ESPECIALLY ON THE PICTURE TASK, SOME OF
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THE OLDER CHILDREN, AFTER SELF-TESTING, ATTEMPTED TO REORGANIZE THE

STIMULUS ITEMS OR REDIRECT THEIR STUDY EFFORTS IN SOME WAY, 'SOME

CHILDREN, FOR INSTANCE, REPORTED THAT THEY DECIDED TO ORGANIZE ITEMS OR

TO CHANGE THE BASIS OF ORGANIZATION AFTER FINDING OUT THROUGH SELF-

TESTING THAT RECALL WAS DIFFICULT. THERE WERE ALSO INSTANCES IN WHICH

CHILDREN REPORTED COMPLEX COORDINATIONS BETWEEN ORGANIZATION, SPECIFIC

STUDY ACTIVITIES, AND SELF-TESTING. FOR EXAMPLE, A CHILD GROUPED ITEMS

BY CATEGORY, STUDIED THE FIRST GROUP AND SELF-TESTED TO DETERMINE

MEMORY FOR THAT GROUP. WHEN THAT GROUP WAS MASTERED, THE CHILD

PROCEEDED TO THE SECOND CATEGORY GROUP AND DID THE SAME, THEN:THE

CHILD COMBINED THE TWO CATEGORY SETS, STUDIED AND SELF-TESTED UNTIL

THIS LARGER SET WAS MASTERED, AND PROCEEDED 'IN THIS MANNER UNTIL THE

ENTIRE LIST WAS WELL LEARNED. EXAMPLES OF SEVERAL REPORTS BY OLDER

CHILDREN OF STUDY ACTIVITIES ARE SHOWN IN TABLE 3.
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CONCLUSIONS

1, CHILDREN AGES 10 TO 11 YEARS OF AGE DEAL WITH MEMORY TASKS BY

COCRDINATING STUDY ACTIVITIES INVOLV:NG ORGANIZATION OF ITEMS, SPECIFIC

STRATEGIES (NAMING. LOOKING), AND SELF-MONITORING ACTIVITIES. IN ADDITION

TO FORMING AN OVERALL ORGANIZATIONAL STRUCTURE, THESE CHILDREN ENGAGE IN

STUDY ACTIVITIES OR DEVISE MEANS OF WITHIN-GROUP ORGANIZATION IN ORDER TO

ASSURE RECALL OF ITEMS WITHIN LARGER GROUPS.

2. CHILDREN AGES 7 TO 8 YEARS RARELY SHOW STRATEGIES OF ORGANIZING OR

SELF-TESTING, AND THEY RARELY REPORT SUCH STRATEGIES, OR THE COORDINATION

OF STRATEGIES, IN RESPONSE TO QUESTIONS ABOUT THtIR PERFORMANCE,

3. USE OF AN INTERVIEW PROCEDURE IN WHICH CHILDREN TALK ABOUT THEIR STUDY

WHILE VIEWING A VIDEOTAPE OF THEIR STUDY ACTIVITIES HAS PROVEN USEFUL IN

HELPMG TO D. :RIBE THE COMPLEXITIES OF THE CHILD'S STUDY,

4. INTERVENTIONS IN THE LABORATORY OR IN EDUCATIONAL SETTINGS THAT ARE

INTENDED TO IMPROVE CHILDREN'S MEMORY TASK PERFORMANCE SHOULD BE GEARED TO

INCLUDE THE COORDINATION OF STRATEGIES OF VARIOUS LEVELS OF COMPLEX:TY.

TRADITIONAL TRAINING STUDIES HAVE FOCUSED ON TEACHING A SINGLE STRATEGY,

PERHAPS LIMITING THE EFFECTIVENESS OF INTERVENTION, IN LIGHT OF THESE

OBSERVATIONS OF CHILDREN'S RECALL, IT IS IMPORTANT TO CONSIDER THE CONTEXT

OF STUDY ACTIVITIES WITHIN WHICH A TRAINED STRATEGY MUST BE EMBEDDED IN

ORDER TO AFFECT THE CHILD'S ACQUISITION OF INFORMATION.
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MEAN SCORES FOR SORTING, PROPORTION OF ITEMS, RECALLED, AND'RECALL

ORGANIZATION INDICES FOR CHILDREN OF Two AGE LEVELS

VARIABLE

PICTURE IAsx,

SORTING: CATEGORY

SORTING: COLOR

TIME SPENT STUDYING

PROPORTION ITEMS RECALLED

RR CATEGORY

RR COLOR

RR PERCEPTUAL

WORK IAali

SORTING

TIME SPENT STUDYING

PROPORTION ITEMS RECALLED

RR PERCEPTUAL

/Man GROUP

.50

.63

82.5 S

D.LaEa =La

1.00

.60

212 s

el

NS

NS

.044

.73 .86 NS

.198 .569 .006

.318 .127 NS

.350 .311 .029

.75 2.00 .000

67.1 s 149.6 s .009

.85 .96 .016

.39 .46 NS

* PROBABILITY LEVELS FOR AGE DIFFERENCE FROM ANALYSES OF VARIANCE FOR EACH
MEASURE.
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'ABLE 2

AGE DIFFERENCES IN DESCRIPTIONS OF

STUDY ACTIVITIES GrVEN IN VIDEOTAPE INTERVIEWS

i

ACTIALITY REPORTED IDuLGEB, 2RDIJE OLDER GRO_UP Pli

USE OF A CATEGORIZATION SYSTEM .75 1.85 .002

PICTURE TASK: WITHIN-CATEGORY
ORGANIZATION 00 .60. .082

PICTURE TASK: WITH1N-CATEGORY
STUDY ACTIVITY .00 1.20 .007

WORD TASK: COORDINATION
OF ORGANIZATIONAL CUES 00 .40 .045

USE OF LOWER-LEVEL STUDY BEHAVIORS 1.88 1.70 NS

USE OF SELF-TESTING DURING STUDY .38 1.70 .000

COORDINATION OF STUDY ACTIVITIES .44 1.55 .000

*PROBABILITY LEVELS FOR AGE DIFFERENCE FROM ANALYSES OF VARIANCE FOR EACH
MEASURE.



LIBLE 3.

EXAMPLE 1 (OLDER BOY ON WORD TASK):

(ORGANIZED WORDS ALPHABETICALLY INTO ROWS; MADE NONSENSE
SENTENCES OUT OF WORDS WITHIN EACH ROW; REHEARSED ROWS
C i,AULATIVELY; USED AN ANTICIPATION METHOD TO SELFTEST.)

"I'M TRYING TO PUT THEM IN ALPHABETICAL ORDER . MAYBE
I THOUGHT IT'D BE EASIER BECAUSE

I WOULD KNOW THAT A's
AND B's AND C'S AND D's . IF I COULD REMEMBER THEM
L IKE THAT, I COULD FIRST THsINK IF THERE ARE ANY ONES IN
THAT LETTER AND THEN I WOULD KEEP ON THINKING
TRYING TO MEMORIZE THEM LIKE IN ONE SENTENCE, LIKE TRY
TO MAKE THEM L IKE AWAY_, BOY BALL TRY TO MAKE THEM IN
SORT OF A NONSENSE SENTENCE

. A SFNTENCE THAT DIDN'T
MAKE SENSE BUT JUST REMEMBER IT; Now i'm3 . TRYING
TO REMEMBER THE FIRST L INE, THEN I CLOSED MYEYE7S A
COUPLE OF TIMES TO TRY TO REMEMBER IT, SAY IT IN MY HEAD
AND THEN I COULD SEE IT OUT THERE AND IF '1 WAS CORRECT,
I REALLY WOULDN'T DO TOO MUCH MORE WORK ON IT AND
CONCENTRATE A L ITTLE HARDER ON THE SECOND ROW WHEN
I WAS A LITTLE SURE . THAT I'D MEMORIZED THE °FIRST
ROW, I,WENT ON TO THE SECOND ROW. WHEN 1. WAS SURE OF

. BOTH OF THOSE, I'D GO ON TO. THE THIRD ROW FROM
THERE . . I WOULD SAY THEM IN MY MIND AND THEN AFTER I

SAID IT, I LOOKED AND IF IT SOUNDED LIKE WHAT IT WAS, IT
WOULD BE CORRECT . -- SIT AND CLOSED MY EYES AND SAW
IF WHAT I SAID WAS ALL THOSE WORDS AND THEN I'D GO TO
THE THIRD ROW, AND THEN AFTER I WAS SURE OF THE THIRD
ROW, I'D GO OVER IT ALL . . . AT THE SAME TIME."

EXAMPLE 2 (OLDER GIRL ON WORD TASK):

(USED FIRST LETTERS OF EACH WORD TO FORM A NEW WORD; THEN
TRIED TO FORM WORD PAIRS; THEN RELATED ALL WORDS INTO A LONG
SENTENCE/STORY; SELFTESTED.)

FIRST I READ THEM ALL OVER--AND I READ THEM IN
PAI RS AND I TR I ED TO F IND OUT HOW THE PAIRS WERE L IKE
EACH OTHER . THEN I READ THEM THROUGH A SECOND T IME
AND THEN I TRIED TO THINK IN MY HEAD, WHILE I WAS
LOOKING AT THEM, WHAT WAS GOING TO COME NEXT -- . .

I WAS TRYING TO KIND OF MAKE A STORY OUT OF THEM LIKE,'A LIALL WAS Eag , THE 1146. RAN AFTER IT; THE 11:IE.

1.1111-151i.. ILNDD TIFITI;NK, H AWTE

mb rsl-rEj.iriEAtirtf,AFATE:RBOTAHNr(3)FT HTA M.

AFTER I HAD GOTTEN THE STORY TOGETHER
I PICKED OUT THE

PAIRS OF WORDS . . IN THE ORDER THEY WERE LAYING DOWN.
. . I WAS LOOKING AT THE WALL TRYING TO PICTURE .THEiTORY IN MY HEAD AND I WAS TRYING TO RFMEMBER THE

WORDS. . WHEN I L00KED AT THE WALL AND I OULD SAY THEM
THEN I'D FEEL LIKE I COULD DO IT WITH A COVER OVER THE WORDS."



EXAMPLE 3 (OLDER GIRL ON PICTURE TASK)

(FIRST, TRIED REHEARSAL BY ROWS AND DISMISSED IT AS
INEFFECTIVE; THEN TRIED ORGANIZATION BY COLOR, THEN BY OBJECT
CATEGORY; COUNTED CATEGORIES AND NUMBER OF OBJECTS IN EACH AND
USED THAT TO REMEMBER; SELF-TESTED.)

"FIRST THING I DID WAS THINK ABOUT MEMORIZING IT . . . LIKE
ALL THE THINGS IN THE FIRST ROW . . . BUT COULDN'T
REMEMBER THE FIRST ONE. . . . THEN I REMEMBERED . . . THAT I

COULD SWITCH THEM AROUND .S0 I TRIED TO PUT THEM IN GROUPS OR
CATEGORIES. . . FIRST, I STARTED THINKING ABOUT THE COLORS,
THEN I STARTED THINKING ABOUT HOW THEY WERE RELATED SO I MOVED
THEM . . . SO THERE WERE A DOG, AN ALLIGATOR, A CAT, AND THE
BUTTERFLY TOGETHER. SO I REMEMBERED ANIMALS, FRUITS,
TRANSPORTATION, PARTS OF YOUR BODY AND CLOTHES. AND I

REMEMBERED THERE WERE FOUR IN EACH ONE (CATEGORY).
. . . I

LOOKED AT THE PICTURES SO OFTEN THAT I THOUGHT I COULD
REMEMBER THEM. AFTER I HAD SAID EACH CATEGORY NOT REALLY
LOOKING, I THOUGHT THAT IF I LOOKED AT THE WALL AND COULD SAY
THE CATEGORIES TOO, THEN I COULD JUST PROBABLY SAY WHAT WAS IN
THEM."

EXAMPLE 4 (OLDER BOY, GIVING RATIONALE FOR SELF-TESTING)

(HE LAYED WORDS OUT ROW BY ROW; HE STUDIED EACH ROW BY LOOKING
AT IT, THEN COVERING IT UP AND TRYING TO SAY THE WORDS; AFTER
DOING THE SECOND ROW, HE TRIED TO DO THE FIRST ONE AGAIN TO
SEE IF HE REMEMBERED.)

"WHEN YOU DO IT ROW BY ROW YOU USUALLY FORGET, SO 1 WENT BACK
TO SEE IF I CUULD REMEMBER THE FIRST ROW AGAIN. . . . I TRIED
TO MEMORIZE SOMETHING ONCE AND KEPT WORKING AND WORKING AND
WORKING ON IT. AND LATER, WHEN I THOUGHT OF IT, I COULDN'T DO
IT; SO I DECIDED, 'I'M NOT GONNA DO THIS AGAIN!' SO I WENT
BACK AND I DID IT, AFTER I'D BEEN THINKING ABOUT SOMETHING
ELSE. THE ONLY WAY YOU REALLY KNOW IT IS IF YOU CAN THINK OF
IT, EVEN WHEN YOU'VE JUST BEEN THINKING OF SOMETHING ELSE."
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